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Abstractor JP 2002280017 (A) 

PROBLEM TO BE SOLVED: To provide a single 
room type solid electrolyte fuel cell stably providing 
high cun^nt In a mixed gas of methane and oxygen 
even If operated at 600 deg.C or lower and to 
provide the manufacturing method of the single 
room type solid electrolyte fuel cell. SOLUTION: A 
positive electrode 2 of the single room solid 
electrolyte fuel ceil is strontium-doped Lnl-x Srx 
Co03-&delta (wherein Ln is a rare-earth element), 
and a negative electrode 3 contains nickel, a 
composite oxide mainly comprising cerium oxide, 
and at least one element selected from palladium, 
platinum, rhodium, iridium, and ruthenium. The 
single room solid electrolyte fuel cell stably provides 
current in a mixed gas of methane and oxygen even 
at 600 deg.C or lower. 




(, .'fHr^'t. ii^ V.' > .1 



Data supplied from the espacenet database — Woridwide 



http://v3.espacenetxom/publicationDetails/biblio?DB=EPODOC&adjacent=^ 12/14/2010 



mB^mfmff <jp) 02) ^ ^ !^ 1^ ^ ^ (a) (nmmtam'Amm^ 

#^2002-280017 
(P2002-280017A) 



©Dintca." 








F I 


f-7a-h*(##) 


HO IM 


8/02 






HO IM 


8/02 K B G 3 0 1 


HO IB 


1/06 






HO IB 


1/08 A 5H0 18 




1/08 








1/08 5H0 2 6 


HO IM 


4/86 






HO IM 


4/86 T 




4/88 








4/88 T 










m»m(D»6 OL (i^ 6 K) Si»iFHtC£2< 


(21)ffiS$^ 




4$K2O01 -81451( P2001 -81451) 




(71) ma A 


301021533 


















¥is£l3^ 3 ^ 21 B (2001. 3. 21) 






^K^^i^m^mam 1-3-1 










(7i)a®A 


000004547 


































(72)f&i|S# 


BttSf ^± 






















(72)%QI« 




































(74)1^ A 


100094190 



























(54) *^@#:««|gajS8*JfiSaR«-?-oSSjfc6rfe 



(57) imm 

[ 1 6 0 0 °cmTT'^»s -«J:T t> ^ yRx/mm 

^^7)j;3;5rmMME!f^sm^«SM^m?fi*i:, 6 0 0-CJa 




!(2) 002-280017 (P2002-fiBi 



MSMii. Ln,-,Sr,Co03H: 5 (fzfzL. Lnti 
#±S7cS> 0. 2gxg0. 8. o^a<i ) 

*). 

ei-yLny02-5 (LntiSm. GdXJiY, 0. 1^ 
ygO. 3. 0g5<l ) XJ±Lai.,S rjGai-„M 
g,03., (0. l^w^O. 3. 0. l^zSO. 

3 . 0 s 5 < 1 ) ■r«>^if^3a2 t^iesK^m^Hflss 

{i'-^Ktii -ao-^wjt*{i , 1 ~ 1 0 n&%x'h h m 

7&«0. 15xlO-3~0. 5 ox 1 0-3m-C'^>Slf*Jl 

#ffCm«i«rJgfi£L. Ln,.,Sr,Co03 
±5 (^C^'L. L n{i#&±JS7C^. 0. 2^x^0. 

8. og5<i) ^^mmm.^x'm.'^m^\^x^-:^\- 



[000 1 1 
[00021 

-t^^MMij^x'^iftni. fis-rs c t 

[0003] CKO^Oi^^rlS^flLidi:. 

>^EttH«cmJS¥®<omSitc>'>*9 A t L < lifiife. 

*>-57t (#flF2 8 10 9 7 7^4^$8#B1) . 

[0004] igtc. m^iii«sSfi¥«s«mm?fi-b;Ko 

[00051 iKofzib. iEmimmmmummmmtm 
mm^: 7 0 ox:aTt ^^^oiimji&^xim^-^m^ 

*s?SI6i:^roTV%|.. mtH. sfsfKB^'b** Journal of 
TheElectrochemical Soci ety , 147 (8) 2888-2892(2000) 

i,zxi^Lfzmmmmtm,mmmmmmmii. l ao. 9 

Sro.1Gao.8Mgo.2O2. 85 (WT. LSGM^-r 
^) •«5»Ceo.8Sin«.20i.9 (mT> SDCt^h) 
mMmtL. Ni-SDChSmo.sSro.sCoOg 
± $ i:mMt LXm\'^h^tX\ 6 0 0'Cia±T'fciX{f 
^ ^ ^^^-(bK^i: . ^k 2:11-^ L^v:;<f^l*lT'S 

[00061 

[^B3*^M;9iLi^i:-ri.ilS] L*^L. 
llf*«M«MMf4m«&-feyUt:'{4. ^ y LT 6 

^<r>xo tc^mA^mm-h h<ox'h o . 6 o o'c&r 



!(3) 002-280017 (P2002-OG17 



[00071 

0. 2^x^o. 8. aimrnxwrncDM-t^hr-x . o 

^a<l) tf^h^j:^. ^mSiti. - y^fi^t. Sl-fC-feU 

[00081 *iiB8<^mMMiif*c®¥?«s*^m?te<7)S3 

fiSS-iStt. igi!S^Jl->'^^<tSIi4sm»K<Ofliic7)^Bffly 
tmi. ii--^ < i> -S t ^ . ifi^^^+TIi-^^^?^ LT 

^0. 8. d\mmxwm<r>mx-h-3X . o^d<\) 
^wm%^xm.-^-^\.x^-y^ v^<mMmm^ 

[0 0 0 9] iEliX'J>i>Lni.,S r,Co03i. 5 *>^> 

^Wizmm-h Zti:f^X'%hif. 7 >- ^' L a ) xts 
irvyT^A (Sm) t.fz. Xh 

o>-f-'>A<7)K-r4x{i. Ln^^Lat'iiiXtf. x = 
0.4. SmX'hfl\t. x=0. 5j&<i^tC»iLV^, 2|s: 

Ce,.yLny02-5 (LnWSm. GdXJiY. 

0. Igy^O. 3, 5{4^^^«»T'^-9T, 0^^ 

[00101 *f|HJtCfflVM,ig^-f ^:^e^ttBl«s®» 



[ 0 0 1 11 stc, iM^j^^r^ymrn'mwrnmn 

{4. Ce,.yLny02-j (LnfiSm. GdXiiY. 
0. l^y^O. 3. S\tm^{R.W&X'h->X . 0^8 
<1 ) X«4La,.^S r,Gai.„Mg„03.5 (0. 1^ 
wgO. 3. 0. l^zgO. 3, d\tf^XMX'h 

mttX. Ceo.sSmo.zOi.g mTSDCtmH) 
XJiLao.gSro. iGao.sMSo.zOa.ss (WTLSG 

a^. n>f'>A. >f u5^*'>Aa^x;^x- 
'>A*>^>s^f iiSii'-'S: < t t-«iO^WJt¥{4. 1 ~ 1 

[00121 ±mwm-( ^yimmiwmMncom^^i 

0. 15xlO-3~0. 5 0xlO-^mt^h:it.i)^X 

i>ztx'mmnco^tim.T't^. z<7)fz>^>. mm^:^ 
y^wmw^'^<r>w^ ^iMmsmzwc^-th vi t 
x\ -m^^^mj&^t. '£m^mimmt:m±^^h:i 

[0 0 131 i^m:\ ^^m<r>^mmmwmMm.mim 
i%m*^'^tg^j8mmfi!!T'$> , ^ Oct d ^«?te^{c*3v ^ 

# S i: V ^-5 it^<^)^ U •/ -S. (S!3lietW(=:S^ Uit 
J: a tc 6 0 0 'CWF<^W§.mX'ii . M;c x rJ' y^r o 

[00 14] c:<7)ISH{4. x:5'i^^J:0^^-C-*>S^:? 
g!-ft^i5 (0y;t{f2CH4 + O2^2H2 + 2CO) *<g 

mm^mt. ^n-^s^'-^a. a^, os/'^a, ^us/'-^a 

aiX;l'X-'>AA>/5>S{fti.i.ii'-^:< i: t-Si: Sr-^q^-T 
^fc^rO. 6 0 0rJ.:ilTT't$^JiJ:»]*ii#^C:i:*« 



!{4) 002-280017 (P2002-917 



[00 1 5} 

[0 0 1 61 mm-(:^yBmmmmmnni. La 

1-, SrjGai-„Mg„03-5 -"^C e i-, L riyOa- ^ 
mmX't^iJK :^mkmX'lil.SGM. SDCXIiYS 
Zi^mtti. tfz. iEfii2{4, ^hay^n^AS-H- 
TLJtLni., S r,C o03± 5 ( L n : #±!li7cSx 
i^tCLaXtiSm) i::5r-SmffiT'S>0. Smo.jSro.s 

-9-7 'J ^J^^ H-r L/cBr^k-fe U ( C e 

,.ySmy02-j. ) i:t>'N*7i^''>A$: l«»%3ailL/::lt 

SDC (Ceo.8Smo.20i.9).Srffll'»t. * 
N i tSDC(7)m^itiim&itX'7 : 3i: bit. 

[0017] 2 . #^ii*m»«MMm?fiof^» 

fclSffi 3 imm-?> . mit- -y yyl'^* t S D C«»5l5S: 

&m¥mmni±i>z:i.^v~ymmL. i4oo'ctc:T 
[ 0 0 1 8 ] <^:uT\ mm^ :tyimft.mimMn i 

fi®3*-'®fi£$nfcffic7)RM(itCiE®2$rJ^B£-r-i>, S 
mo. 6 S r 0. 5 C o O3 ± , Sr^&«l^^tC^«P$-li:Ti^# 

Lx^-xh^^iTymmm^mm-t^. zix^mm-{yi-y 
mmimtmmn 1 (onm 3 h^^pjcT)®^;^^? v -y 
miL. 9 oox:izxm^mf fim^'^-yrz. 
[00 19] !S^izmtxwmmi:^i7':>xi>x 
v>L. nhi'izf^m-thztiin^^^. m7c>im^:'^o 



I®1S:450~55 0X:<r)?ajg-CH2;jfX^SA 
mfil3OK^^ yir/Uiit^fly>?9>?'>A<0jS7C»i 

BEl-r-Sii-&XfX*<CH4+ 1/2 02^2 Hi + COcO 

[00201 3. smmmwmM'mjimm&<nmm 
vxT. :^y^miwmm'mmf,z^ h aji^^ittt 

fi|s«J?^ Hi. 8 m o 1 Y2 O3 T'^^-ft L/^ 
-r <mTYSZi:^IE) . LSGMJtlXSDC-C'J> 
^. ^iX<c><OBtS^:ty^@'t±ll«^««, it@l 2 
XlO-3m, J?$0. 5X 1 0-3m<7)R^Hr^5«y^' 

ft. tfc. mmcrrk^^ummaxio-^m. mmo. . 

5x1 o-*!!!^^'^)^. iEfiiS.l^mSi«Ol^Mti> -eir-P 
flSmo.sS ro.6Co03± , , N i - SDC (7 : 

3 ) i: , ^COJ; a '5:mmMia«sm»PWSI»tm?ffit= 
:<:$'y :mm=2 : l<r>m.^:^'^i:^iM^-^. 550X: 

i>zxm^^M.^^^x.&^tx\ m2iz^^. tuifivs. 
[002 1 ] m2iZ7jk-tx 0 iz, :^M^mmmwmMnm 

immmii. ysz-C{4S:*:*^1 oow/m^ LSG 
Mr{4fi:'c*«J9 8 0W/'m2, S D C T'«4S;*;*«J 1 2 0 
OW/m2coa^:>3*^^#<^>n/^:. CK^idtC, YSZ^rS! 

*^ :^y^mmif>mmM iizm^'^xi,. eo o-car 
(r>i^mMX'i^^iiiijtf^n(>tii>^iti}ihi)>'}tz. t 

bX. 6 0 0'Ci;iT<7)WJmxr:k^^tii:fJi:^^Lxn 
hZbH^X^fz, 

[0022] ( 2 ) >'^•7 'j^yj^^mMMcomi 

i^^M.a)mtm^m^ iz^^t^'itfzmmmm 
wmMMmmmmmizin'r^. mMmw±bm±tiiijm 
^^^ibfz^^t:mii,z^-t. mmLtzmmmmwmm 
mmmmmiA. mm^ ^ymmimimMM ibLx 
sDcsrfflvv r (1 ) mm-(:fyimwmwmMmt 
mc^mii bmm<7)^mzxmmi:^^tz, 

[0023] 

imi ] 



mi 



Pd^;!JD^(wt%) 


0 


1 


3 


5 


7 


8 


10 


m\B\^^i£ (V) 




0. 953 


0.917 


0. 921 


0.924 


0. 882 


0. 940 






1200 


1400 


1580 


1740 


1330 


1340 



[00241 aitC^-Tiot. PdgljDaAJl-l 0 
Mfi%<OiEH-C. 12 0 OW/m^feUK^ftV^H^ttlg 
f:^h:ibt(^X'^fz. tfz. 3~7«i%<7)ffifflT{il 



4 0 0 W/m^KUi. 5—7 ®i%OKHT-{4 1580 
W/m2m±<0!^tc:«v^%mi±tgS:#«. b tl^Xt tz. 



I 



!( 5) 002-2800 17 (P20 0 2-11iPi 



[00 2 5] (3) KS^3j-^^ttffl«tm»®<^J?^ 

m^ii. 0. 5X 1 0-3m. 0. 25X1 Q-^m. &X/ 
0. 1 5X 1 0-3miCOV^-C^Srtf->^C. r (1)S! 

-^mimmO. 64X 1 0-<m2) t tJt. Ht-. >'^•5 

[ 0 0 2 6 ] 02 tC^J: a tc. ItS'f *>'S3Sttllfl5 

IM^'Oif^T&vO . 15X1 0-3mT'5 0 0 OW/m^ 

15x1 o-^m^mk^^omms^^ ^yBm^mwm. 

iZ. 0. 5X1 0-3mJ;OJlV^K^-f:t>'f5^14llI«cm 
mWC'li. 2 0 0 0W/m2*?Si: . J±J:>3*«:^i|itCffiT 

[00 2 7] (4 ) i6#?aSi;?£-&^Xffl^<7)^ 

«?®<7)lf$$:0. 1 5X 1 0-3mi:L. iag3{>«5 5 0 
•C. 5 0 O'CRX/4 5 0'C. fg-^X?'XfflfiS;*>'^ ^ > : M 

•r. 

r ( 1 ) SS-^^yfs^ttllf+^^^^^fO^j fcR 

@9X 1 0-3m (ffi^O. 64X 1 0-«m2) Lit, 
jgtc. VA-7v^'^AS:7®«%8§JnL3tmflifcL^c. 

[0028] 

1^2] 



(O) 




CH4:Oi=2:l 


CH4:03=1:1 


460 


2650 


2690 


500 


3600 


4570 


550 


4200 


6440 



[00291 m2l,z^-tX 0 iz. H^iaSAM 5 0*C— 
5 5 0X:i:>.^a<SiS-CfcoTt> 2 6 5 OW/mZtiicr) 

i: . 5 5 0*Cr{46 4 4 0 W/m^ t . Hl-i^tbl'jA^tt 
[00301 

i^M<mm} :^^m(r>mmMmimmnmm\mmiz 
Xixii. 6 0 0 °ciaTo^j^-c ij^i^yt mm<7)m^ 

xh 0 . ■mmmt.<7mpmm:^^izmM\tth ^ t ^ 

mmKL. m^imM<D^t^^;itx\ eoo-cia 
T<7)mmmx'i>-m\'^iii:fj^iiiix.fzi><r>frhzki!}'x^ 

[011 ^^mmimmnmmmM'^mmi'r^ 
ti»xni^mx'hh, 

[02] ^A^yBM'&.m^mm'&<^Mmzxh^ 

<n^=y-7Xhh. 

[03 1 B!S-< 3l-y^tt@f*€»®<^J?§tcJ: -2.21!: 
(D'/'yyX'hh, 

1 ; Kfg-f jJ-^-eHttllf^mft?®, 2 : IE®. 3 ; m 



[011 




3 CH4-»-ajr 



V 



!(6) 002-280017 (P2002-^ 



m2] 



1400 




900 1000 1S00 2000 2900 3000 3900 

■1 



-0- 


YSZ 


-0- 


LSGM(9182) 




SDC 




YSZ 


-i- 


LSGM(9182) 


-k- 


SDC 



Current density / Am 



[031 




3000 4000 6000 8000 10000 12000 14000 
Current density / Am~^ 



3 



0.25xi0^m 
-0- O.lSxia^m 
O.Sxia^m 

OJSxia^m 



(51)Int.C1.7 mmm- FI f-V3-K(##) 

HOIM 4/92 HOIM 4/92 

8/12 8/12 

F:?-A(##) 5G301 CA02 CA26 GA30 CDOl 

5H018 AA06 AS02 AS03 BBOl BB08 
BB12 EE03 EE04 EE12 EE13 
HH05 

5H026 AA06 BBOl BB04 BB08 EE02 
EE12 EE13 HH03 HK05 



